In a recent article, Saccuzzo, Kerr, Marcus, and Brown claimed to have demonstrated that retarded individuals have specific deficits in iconic storage duration and encoding speed. It is argued that problems with the logic and methodology of the Saccuzzo et al. experiment preclude the conclusions that were drawn. The purpose of this comment is to elucidate some of the methodological pitfalls in this research area so that future research will be more definitive.
In a recent article, Saccuzzo, Kerr, Marcus, and Brown claimed to have demonstrated that retarded individuals have specific deficits in iconic storage duration and encoding speed. It is argued that problems with the logic and methodology of the Saccuzzo et al. experiment preclude the conclusions that were drawn. The purpose of this comment is to elucidate some of the methodological pitfalls in this research area so that future research will be more definitive.
In a recent article, Saccuzzo, Kerr, Marcus, and Brown (1979) claimed to have isolated deficits in iconic storage and the speed of encoding information from iconic storage as two underlying sources of the generalized performance deficiencies displayed by mentally retarded individuals. They observed that both the minimum stimulus duration for criterion accuracy (a measure of iconic storage quality) and the minimum interval between presentation of a target and presentation of a masking stimulus (a measure of the rate of encoding from iconic storage) were longer in mentally retarded subjects than in controls matched for chronological and for mental age. These findings were interpreted as indicating deficits in iconic storage and encoding rate that could not be accounted for on the basis of low mental age. It will be argued here that deficiencies in both the logic and the methodology of the Saccuzzo et al., (1979) experiment preclude the stated conclusions.
It is well known that mentally retarded individuals display performance inferior to that of nonretarded subjects on a variety of tasks (see Stanovich, 1978) . It is for this reason that the observation of a performance difference on one particular task sheds absolutely no light on what specific information processing operation is the source of the deficit. A single task performance deficit could be due to a variety of nonspecific factors, such as attentiveness, motivation, stereotypic response patterns, inconsistent strategy selection, failure to inhibit incorrect verbal responses, and failure to maintain optimum performance levels (see Ryan & Jones, 1975) . This problem is not unique to studies of mental retardation. Similar considerations regarding the isolation of specific processing operations that change with age have received much discussion in the literature of developmental psychology (e.g., Chi, 1976; Elliot, 1970; Estes, 1974; Pellegrino & Glaser, 1979) . Saccuzzo (1977) has himself pointed to the difficulty of interpreting generalized deficits in both schizophrenic and elderly subjects.
Due to the impossibility of isolating a specific processing difference on the basis of a single task deficit, researchers in the experimental psychology of mental retardation have established that the attribution of a specific processing deficit is only theoretically justified by evidence of a Retardation X Experimental Factor interaction, when the factor in question is known to influence the particular processing operation to which the deficit is attributed (Baumeister, 1967; Milgram, 1973; Stanovich, 1977 Stanovich, , 1978 . No such interaction was demonstrated in the Saccuzzo et al. (1979) article. Instead, only two single task differences were presented. Unlike the Spitz and Thor (1968) and Welsandt and Meyer (1974) studies, in which the interstimulus interval between target and mask (ISI) was an independent variable, ISI was employed as a dependent variable by Saccuzzo et al. (1979) . Thus, the observation of the crucial ISI X Retardation interaction was precluded. Similarly, unlike studies that have varied the onset of a partial report cue in order to investigate whether there are differences between retarded and nonretarded individuals in the decay rate of iconic storage (Pennington & Luszcz, 1975) , Saccuzzo et al. (1979) employed the critical stimulus duration (CSD) as a dependent measure of icon input capacity.
It could be argued that aspects of the experimental situation (e.g., the two-alternative forced choice recognition procedure) served to rule out all nonspecific factors that might contribute to performance differences, allowing the CSD and ISI to be relatively pure measures of iconic storage and encoding rate. However, a careful examination of the procedure reveals several opportunities for nonspecific factors to influence performance. First of all, it is unfortunate that the authors chose to employ letters as stimuli, thus raising the possibility that differential familarity with the stimuli could have contributed to performance differences. Silverman (1974) has most clearly argued the point that the performance of retarded individuals is systematically underestimated when alphanumeric stimuli are employed, because nonretarded individuals typically have had more experience with such materials. This criticism of the Saccuzzo et al. (1979) study takes on particular relevance in light of recent research by Hornstein and Mosley (1979) . They employed Chinese characters (which were presumably equally unfamiliar for all subjects) as stimuli and concluded that
The differences reported earlier between retarded and nonretarded individuals employing familiar stimuli may be attributable to processes other than iconic memory. The present data suggest that the expectations and response criteria adopted by retarded and nonretarded subjects are different. In the case of familiar stimuli, such differences would lead to differences in the strategies employed that, in turn, would influence performance outcomes, (p. 47) A problem related to the differential familarity issue is the possibility of a confound of report strategy with subject population. Specifically, Saccuz/o et al. (1979) implicitly assume that all subjects, regardless of their age or IQ, base their responses on qualitatively similar information. However, there is evidence in the literature on backward visual masking which indicates that normal subjects can extract target information from fragments and global features of targets even when the target appears embedded within the mask stimulus (Eriksen & Eriksen, 1971; Turvey, 1973) . The performance of adult subjects on an A-T discrimination can reach nearly 100% under extremely impoverished visual conditions in which extraction of all the visual features is unlikely. What is unknown is whether children or retarded individuals can base letter discriminations on letter fragments and whether they choose to do so even if they can. Thus, it is possible that retarded subjects do not use fragmentary evidence even when it is available. This could lead to increased estimates of icon formation time and processing time. Saccuzzo et al. (1979) state that subjects were given training in discriminating A from T but give no information as to the stimulus parameters used in the training. However, it can be assumed that the training stimuli were presented at durations that ensured relatively easy discrimination. Thus, the training procedure itself might have created expectancies on the part of those subjects least familiar with the alphabet about what a proper T or A was supposed to look like. This might have further reduced the likelihood that those subjects would utilize fragments or global features, since the subjects might have expected the targets only to look like the practice stimuli. The forced choice aspect of the experiment would not eliminate this problem, because a subject with strong expectancies might ignore the fragments and respond randomly until the stimuli were presented under conditions that matched his or her expectations. The possibility of a strategy difference along these lines is suggested by the work of Mosley (1978) , who showed that in a tachistoscope recognition task, retarded subjects were less likely to respond as the task became more difficult.
The basic issue here is that if a subject group comparison is made on the basis of a single task, rather than on the basis of an interaction with a variable that is diagnostic as to the specific process involved, extreme care must be taken to ensure that subject groups are equal with respect to all extraneous variables known to affect task performance. This degree of control is obviously impossible to achieve; however, one should always strive to eliminate known extraneous variables that could have relatively large differential effects on the subject groups. Take, for example, another problem with the Saccuzzo et al. (1979) experiment-namely, the fact that the authors cannot be sure that all subjects employed the fixation point equally well. Failure to fixate properly would increase the probability of an incorrect response, and thus differences between age and IQ groups could be related to the relative ability to maintain attention at the fixation point. The response criterion utilized in the Saccuzzo et al. (1979) study would serve to exacerbate the differential fixation ability problem. Subjects had to make six correct responses in a row before a session was termi-nated. Thus, a subject could be discriminating the targets quite well but fail to fixate properly on a trial before a string of six correct trials had occurred. There would then be a .5 probability that the subject would be given another series at a longer target duration or ISI. In short, this stringent response criterion would serve to magnify any difference in fixation abilities. The extremely large variability displayed by the retarded groups compared to the other groups gives additional grounds for concern along these lines.
Another potential problem concerns the procedure used to determine the target and mask duration to be used in the session in which the critical ISI was measured. In the Saccuzzo et al. (1979) experiment, both the target and mask durations were set at the critical stimulus duration established in the first part of the session. Thus, both target and mask had equal durations within a subject but varied across subjects. The rationale for such a procedure is that it ensures that each subject starts with an equal amount of information in iconic storage, and, in addition, that the different target durations are followed by equally effective masks. Unfortunately, this procedure may not be justified in light of the rather complex relationship among target duration, mask duration, and masking effectiveness. Most important is the fact that the mechanism of masking may be a function of both target and mask duration (Turvey, 1973) . When short duration targets and masks are employed, stimulus integration occurs and subjects may be able to read the target out of a target-mask montage that is available in an iconic representation after mask offset. At longer target and mask durations the target may be relatively unavailable after the mask onset. Turvey (1973) points out that the transition from one type of masking to the other occurs at about 10-msec target and mask duration. It is thus important to note that the largest increase in ISI between adjacent groups in the Saccuzzo et al. (1979) study (see their Table 1 ) was the 53-msec increase in ISI shown by the 7-year-olds when compared with the 9-year-olds. What makes this result interesting is the fact that the CSDs of both these groups were near the duration at which, if the Turvey (1973) analysis applies to this study, the mechanism of masking was changing from integration to interruption. Specifically, the mean CSD of the 9-year-olds was less than 10 msec (9.25 msec) and the mean CSD of the 7-year-olds was greater than 10 msec (12.21). Thus, it is possible that the procedure of equating target and mask durations at the different CSDs of each subject may have had the effect of permitting the mechanisms of masking to vary across groups.
Although Saccuzzo et al. (1979) claim that the critical ISI provides a precise measure of processing time, it is highly likely that processing time is relatively uncontrolled when the target and mask duration are short, because the target can be processed prior to, during, and perhaps after mask presentation, even though the target may be degraded in the latter two cases. In short, the mechanisms of masking are intricately bound up with target duration, mask duration, and ISI (see Spencer & Shuntich, 1970 , for a discussion of complications similar to the ones discussed here, and Eriksen & Schultz, 1978 , for further difficulties in inferring processing rates from masking data). Allowing any of these parameters to vary systematically across subject groups always introduces the possibility that the mechanisms of masking have been changed, thus rendering group comparisons problematic. In summary, by failing to manipulate variables known to affect icon capacity and encoding rate, Saccuzzo et al. (1979) obviated the possibility of observing the crucial interactions that would have been indicative of an association between retardation and deficits in those specific processes. Furthermore, several nonspecific factors unrelated to iconic processing may have been correlated with subject population and thus may have contributed to the single task performance differences. Some of the most obvious examples have been discussed (see Lawrence, Kee, & Hellige, 1980 , for a more extended discussion of the difficulties in making inferences about relative processing deficits). Finally, these criticisms of the Saccuzzo et al. (1979) study take on added relevance in light of the study by Hornstein and Mosley (1979) , who manipulated ISI and employed unfamiliar Chinese characters as stimuli. Their failure to observe an ISI X Retardation interaction conflicts with the Saccuzzo et al. (1979) findings and interpretations, although the Hornstein and Mosley (1979) study itself contains some methodological difficulties. It thus remains for further empirical research to demonstrate whether or not there are deficiencies in the iconic memory functioning of retarded individuals.
